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re3a-Bd p h y ~ i ~ l ~ g g ~ & l  @ 0 ~ ~ ~ & 6 ~ ~ g ~  1 2 E l  8 Leap, l%*eaa coaew&%g@n&s I 
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tfora, E6.G suppraeoioa, breaia t&apezagure e1evak%oa1 Q ~ C ,  P ~ I ~ s % c  events aro  

tfioss ~ ~ c ~ B v I ~ I Q c ~  rc+f ~h af  B ~ h ~ r f  -PaseLq and d%acomtf aruouo , ZP EbddLtgoa go 

rapfd aye mvcmctnts B;h-e1vesI a a&er 02 ocher Q C ~ ~ V % ~ % B G  have h e 8  de- 

scribed sat fall gags t h h  c e t c g o ~ ~  - f o r  a m p % @ ,  m%ddlo ear GIG c~o$rac- 

s1ecerfeo;i actLvity of .kkge pew scaftowtor= nwL~%, beam1 gaafeuloto nuchi,  

aa 2360 Cpon(lZno-gaalcula%a-6ectp&ta1) ~ p B ~ m r ,  raproecfsar: ssm pior% of prSraralcy 

t r r S y ~ a r S q  process for ofil ocher p b s f c  avents, paztiouXarly eya mvonmnts. 

AtCeatfng to a e f r  p x w c y  &n $be t r lm~xfw O E  p h a & c  events Pn genoral i a  

~o fact thae ?GO ~pia688 aear1y always appear a- t b m  bolore act-2 on- 

oet  of e h ~  md perf&, "Plasia a& other properties sP PGO s p i b s  ara LZlua- 

tratod fn F f ~ u r o o  1 and 2, 

'13ea0des be%% a &faPgPul r r n m o d ~  z e f i a w ~ t  W d$st&nce?%on baweca, 

f o ~ l i ~  event8 a d  p h & ~ s I ~  QvenCd %s h p o r t a n t  bewuee 

strat ion cf ouch a dissectag lcn was acooqlinhod by Delornv~ ond ~ouwg"; 
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sat, base chat p2aaa3c avcaars (W op lbo)  C D T ; ~ $ % ~ C % Q ~  eo d b - r ~ ~  ehroughoue 
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o u l a r  results, &o w4t :  t11at: a% 'Ismt Ws dLstia8;  mcturo%ogfcal wratsms I 
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which Punctfous $0 produce mM mride,  ia effecl: a tsraSe ravc3nCr~ ~yeearj; sand 

o ~ i k o  wt;Svity is also aeeoc5ated w t a  e;hb p1-e oQ s b e p  r=;ycle, 

TI= mI3CT OF mOZ.;Xu" fZC;?A & ~ ~ S S T ? U I T X O ! ~  23 &ITS 

A c;haary regal.diarg L;ho Eunctfou, of! scrotodn Sn bralir ixza boon% developad 

izing fluorascduco micra8co~y haw demonswaged &a& nearly all a o  aarolon- 

that lose oE rapho tbsua was ~ D O O ~ L B ~ O ~  wteh aao deve10pmn~ o f  % n s w &  ~i&# 

fa dura, ease m r e % s t d  a c b  a ga l l  braLa sorocora%a, m b  leetsu%t was 'fasat- 
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cake, 24 hours cr d<y, I days a wak, 20% periodlo, of &Zm, up ts gwo or 

axto&& bt;real%nca gorbods, ' % h ~  polymerl>hic sbsemnthns Tog~eh6r w f a  QX- 

&c?nsPvcb bchav%oral obsarvtatitm and SahmbQraX t c ~ % P =  W ~ Q  contfnucd thro@- 

out: the ~ubsaquenl pop%& of ckonic  FCP4i adczlLrr%ocrat%on d u r f q  each ' 
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cot: xccaiwd dcLly oubcutaaaourr itjjoc&Bo.ass af &a drug fa $ 0 3 ~ ~ )  ram%- 

Very lietlo a w e  wm aofed d u r i x  E ~ O  %&rat 48 gloura 00 PCPA ddt3gpd)tra- , 

wahfulneoo &a every 

cat, The d a v e l ~ p a n t  oi? &%PB pa~ficttlDr chaw@ fa DLfu~traf~d ;eP1 B ~ U I C B  3. 
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wera axeeml ~ ) & b L f ~  Scsjso reaymos  most fg.oqmn$ly dwk $&re &: 

olrart%ng and very often inoZudarl ocorchia  movcwm~ts of the hood a d  oyoo. 
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ehcun w i t h  a, rap5dlze;y a& coacanteo~:d oavazazy f d m ~  avog& a g a a  02 Cho 1 I / 

, 1 ' 
, 4 

* 1 / I  

Jriq;Ia, A g o d  uaa l sa  10 che a r ~ ~ n 0 e  02 ahaoo b@&aav9oz,-a;zZ a d  slaeer+ ' I )  
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p~y~%ologicsbZ e.lmaxsas ia aemcLat$o.ie uich X P A  ad;aaLa&lrot%~n %a &he rlosd , , 

prduccd  by dw"eroyinz a dm. 3h tliu &wta%~b~a, ~ X L Q  d m  a @ ~  ba a~ C~Q)IO= 
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re~o1a~jto.a of! PC;O Q G & % v ~ ~  b d  vagohad eke a y r a  d f  o&nrgs% to dig-  

pcarrto f f salE oeoq~ -' lheoo ~qw%b rcgardl~s~ sk: k c t ~ u o u d  &caw, 

&lo %a IL~qtia a d  tha  va iow  razealp @tasea apwar t o  ba enaily 0ad fxeq~ea$;k31 



36*37*38a33a vo ha.3.o atealpwd ta raduro aamn of the con- & 0aP m -rk 

fwndgqg vmlnllea by h a p %  p h e ~ o & & % ~ i ~  mdgagborla cons t a r t  Li3re~&e~le 

pn:,hne populotlm. Our ob&&rv&fionn b m  I M a  g o w e d  03 fwo g r ~ u p ;  Bo& 

gzoup~ rum e o ~ o s o d  oP &rmiio procone o&i&dcpbrcnFcs d z b  oviJoncc DE' do- 

latiom wcra eubjseted t o  &wa coaraocuegve d g h t o  a$ s@lecf&vs slaop de- 

t o  &OW a post-de;pr&vath r iw  %n tom1 mM aToag, f DglQ rob 

also been stud%ed Q C $ % W % ~  f 110 a1 ohwed oubsUngb2 r e b ~ u d s  0 ~ 6 ~ -  

a g f a ~  OVQZ 2M wrceat -&up $a%% tho dap~vo t$an ,  mo wrcaat a b u p  



totry and vframl hal lucfa%ono,  See;o'd ma%-$w@ atatoafa,  sail w a d  salad 

spcboclt. D a 1 a ; r  W bnsaUw @s%& oe eha 43rXmr-rrte t h ~  oubjaclo wolro eras 

tha w a b a e a l  wad, d@pr&vat%sntlb prduced rcte chaxc3 m &a faaf s, 

bur. eho &ahh1 lfvela o~ ~ c o r w  mro not scpoi.tal by Vo:el m d  Troub. Tt 

couobcont rrleh a0 'ab,bearva~%ow r o p o a d  by uo on th is  aocoad group. 

aa g e m  oe o pme&le ebl&aeom '@quotaM oBf mt aDeapp vb how eomgd- 

omd eiia Z ~ ~ I W C ~  t~ % t e b ~ d  aekim~p 2x1 w t s ~ g e ~ . ~  ~ f d i w  &teat b- 



a fzacror %n %-ha wkho%ema&o af tJac ~c%akkq>bra;raic p 3 y d 1 o s b ~  it 

aha12 @tcu bsr ocs~X6;e;taXy obv5sw t l k n t  roprducPng the iszcr a m  bfochamLco% 

d n e w l l r y  in an; O X ~ Q Z & = L % ~ ~ ~  n n h 1 ,  G U C ~  as t5-m dsz, cog, or rat, wouPd 

~cta-~a:: gPv~ as n cod$efon r o a & l l a  &a h m n  LIIncee b all rcspocb, 

SPap~eanC qu;:,' :ion gg% e, f P %w 



wopm~d ~ Q C B L ~ & ~ ~ Z J  w & ~ r ~  of k i~u  0 * 2 ~ & ~ 3 h r e a L ~  ~y~adzcfixaa <Lwppropr&aka 

a ~ g i o ~ g  behadex W O U ~  be at% 

%ally unr@9ia6ed a 

XE we rwllly bw rbe h % e  cause e b  s&haphreda,  ethe foragc%$w d&s- 

C U S S ~ D ~ ~  would be acadde ,  No o m  wwtd && Last a a t h o r  or sot repro- 

d u c i ~  the b m f ~  a b a s ~ m l f q  h m~gex-rnEaL r ~ p z o d w d  ehe 

xevarzra2, Beha.dsxu8, sbnge wcsuld be 0E a e ~ r e s &  :,1y i E  ern S1JBelpodong 

maaura o t  ou& s rawreal wr(a wadad, Pl&csrcumta3by* wc% Semw 

able reaarmbhnca t o  dl@ s~b&@pbr@nf~ agrptrg'bm.ze: 0 S  a w  gdi: %EQ PnFtPSr he: C b  

nt, ehe pro.mlas of sucb a r@fara&Eanc - L&s reloveaecs - can be juJgeJ 

only ou &o bets& o0 &stczvcl;e daaam~"$:&lot pbya&oL~gLaZ 

l lo l s  am present. 

mwuremcsut. I-hachctar o r  mL cItzo& %mA a f  fbs &a best wdrrIb or omn 
W h  

! 
a g o d  &elp, h a  I f e t b  m4afw ~ & i a m ~  a tag w4 !am, &d4&a \&slo r~a%m 



that chrttutc sorotoab dapletfm a% &%%& ~ n 9 t d s  =sf fafezfern w i f i  no 

transm$ssfoa %.a thme nasurom. Acc<ard&qly, if $Olga PCPA saf P~JW trua a d  

st9 of false er f tars, d~lromf  rebaa ,  abnorncbaD recoptor slf reg, ~Ec. 



s h a p e  UVO e9eo obsamd a shrib;~ wP;eara of aiPaop mduc;t&sa a d  re- 

c o w  An c;wo wnl.dys8 that we CroaEcd wg& PCPA %= wvcrkil waa!a, Ac- 

r 8.0 WI of overall s l a p  pareem& can &o sem only t-b 

dam dadv& 4 studies, Such data 2ct hard to c o a  by B w  

cause it recqu5,rcsg ~ I Q ,  r m ~ l y  osrcrom&car& co&$mtioc~ sf% spportuw%ty a d  

idus try .  TZlO 0bLy g o d  Za~feUCaOwf daea  at we brave @&err was repo=ed 

4s by Saflor , @do u l n w ~ d  the asuee s m a ~  a2 ca pzgbfawed psydk~(=te ~ p g -  

soda $n a s&bopl,~lrcm%e ~ f b x a e  waa aecmparaled a4y severe d.mornm%a of sav- 

oral day@' duralfen follwoc% by n tk~am t o  mra n $ r ~ m l  m u n & s  si? sXoop, a 

h ropresantatZm %a wdsrBs regore bwra a s w u n g  ras&lnaco go 



period, @ Pive eat@ &a were pLacsd an a def ly  schedule 00 22 hour@ on I;he 

trecrdmltll (swab) and 12 hour@ I a  the recozd&ng cage (m~skly aesloap), rho gni- 
' 

o more sy~tamat io  evaluation $a &a hareme study of Starn a1.50 which In- 

cluded data fzona 56 n%ghe;~ oi? slkep ia egghe acuee s&iaophrenies 

ahowed a hSghly sggnif$cant: reduarLon fn man W M  Bleep ]larenay se a w a r d  

'\ FSnally, w%chout rsl;&apt;i% an ehoustltve desorgptio~ of daea, we w k l l  
I 

marely asserf ehar chronic P6PA &ea.bnfetrotbon %a caes increases i d i v l d u a l  

variability in mouwe sf %b spent in  m% and N W  @leap tlaia, of coursle, 

.2. 

mere f s  $&%eta doubt that se~otoafn depletion An ehe eat, klaa tha caffecf' i 

sf uralaorsf,~'hmaehiglg %o eoeaar d u r i ~  waImPuZOwass that ord imrf ly  i e  con* 

fined a h s t  entfreE:y to p e r i d e l  If tb%@ sc3.mChfqg ~ p e ~ i g i e a $ % h y  M 

f" .3  %e axgo a wakf?q  d r e a r ,  aa @ow have pqaeufated " a  then the obvious 
I '  C '  
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who bas lived thrara a perm of! d m a a ~ r ~ ~ ~ ' ~  Xa Pecan& pears. %he payclJ- 

b s  gtraggd %aezp~otaefm a ~ d  ehze bs baea a rQ7aBeacy 
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Per xerinal stPmuLaefoa ae so= poLae io tho n tk lua - ronpouac  procasrrv3'. h 



an s v o l ~ d  rperrponse in the Z W P .  but  only during pergods sf W alaep, At I 
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other e w e r  UeaiatfaaX 8t-"a y%eZded aa response, a"nuo, sp altem-ativa I 

pathway for tnpuf, to the vfsua% eyeram appeared f o  cp@n up dvrLng sleep 

through which dlieeraEe bureke eai a o ~ f v i e y  ,gaefberatad by mM sleep wclaeaz%em I 
could bc funnolad Stnto eha paxceptual a paratuo, As the presaae (;-, %r irs S 
patshonious eo assume that these ~nrrus?~e sCwli. In srms way give rise go 
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the perceptual imagery of Cho dream experi6nos. If ehia i s  $rue, rhea eo 

experience a waking drew would leaqu9ra ghat: Chose burere of aetZvity 

upon the visual 'ayee;m dazing periods of wakehlnass. The appearance of 

burefe 04 W type oP apSka acGivJL$y oe geatculate and cert9caI fctvels durfw 

wakofulnees, well documented Sn the PCPA sat, supporee the vcal%dify of! ehis, 

'' aFgmnt, Hmeveu, we asmot: prea- to b o w  whstc; happens *en retirun1 and 

pontina inpugs coEldda at rhe lateral gen%culare racaptsre. Docs one sr chto 

ly the m a  ineenoe, w%n our? Deee ftgret one, then the orhor 

predomtnate? Ie there a gathg  mechanism that cannaf pass more thaz 41a bn- 

put: a t .&  ehma? T b  preeant @Gat@ 0% our Ikcnowlsbddge allowrs ue to say a b o r  

nothiq about: theset and other poeeibflJtt%eee We con only coac%udo that teL::9;he 

procosses that ordinarily g%ve rise eo 8lna a o m l  =-gyp& d r e a  axpariertcre, 
I 

thatever they may be, ware BkeleasadN hfnto fhe wak$l;ag etnfe, a s y  would no(: 

necessarily produacs a fultlbloww dram or h a l l u c i ~ t t o n  &a3 avery,imtanecs, 

Such clearcut paroapeual inrruoZono mighr require fhaE ti certain ofhcr dond%* 
",", 

etonsr be &ulfSll&, and kn&PuadmCsry aeriviry egighrf: 'ba Pn~esm~rrelat, everr 

though the baeio &ntaeLgaeors might b s  cone;inuouoly present, 

A tbi$d qualiPAea&im wouzd $nvalve tnd%v;bQLua1 reactions t o  a wakinz 

dream. If such &nfrusiva exper$&nccs were eo be  accepted es "real." %hero- 

~Lauous, all&% aa (adhidual lao &&ace fa* eaaparet%ve rsZlsn&&eo, ot, 
I 
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b g i w  aide: &e Bhin.%d would be i* U! I;b m @ c r i c & ~  oe 1 
Lt; had bog ecmatfausr'kb BrttrWed spon 'hay drem,  Su& ddE~cs; w h r  aot 

d u r f a  wtgvo wke~ulwsae, Tizon?~ aer, bn Zacc, onf.;f gkrcs dfEgsrcoacs~ ba- 

m e n  XU31 slleop aud xaabguhess L;Otat a@ tifosaa =at&=- - .Lrtso haw toea I 
I 
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mnl: - K% War a @but&ai]bg WE oe aa*awnkat s&*li a t a o m  emb3 pe- 



w o o .   he em~inui i~ cccumema c~ sad sctgvgty the ilracel I 
ec osrcmgli&flled by thc3 PCFA oat (see BQue 31, w u l d  mt mcessarfXy man ar 

t h i q a  ac d~feroae' t b s  , dapedLq upon * l rg olse waa go- moo. %us, rim 

cssenriaf quaflQ af C;he 

PCYA would prob&ly be alae wpre$%cWla: 
I 

ganara%od ~ c a p t f - ,  

*LID aw&&, w h ~ c h  a h t  Lolply o son- 

fioriutsr almost: cosapbm2y d ~ G Q O ~  pzsbably appL%clrr more tryt-  

.- sleep Iln a L kashioea a& ~11~013; rba anr;sa: of  perlcds aC: char proper 

llrr eho f W sleep $nl;&eai Sats Q:krc3 waIcS-e sLaea, &=esae, rLn &a he- 

t o r ,  eom&Lng eka8 a d a r 2 1 y  0 6 ~ ~ 8  O C L ~  69$I;h%am a b e p  % a t w a s  b ~ 0  adi 
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nsl; yo$ J&e~tXy. canSai"mead qwk8;oa gl2wlugba~ bar 810%: &ha a% aerun21y 

oiloct 0f tho prfod. For ma$ pat, cats atzsbrn ir2 s cwuaP a d  un- 

pilo..b;recticsn, wpSX' dstXoefm, a d  o ~ i ~ a r  sQw sdlI afehor r ~ e r  a Pear, 
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b b v f u ~ "  rrarcl o & a l t m w X y  dt iapwd.  ~&a%wdpL, bd%%6?v$as&"a1 r:ossg-aaosp wr I I 
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wag one of the  mosl; sbviouo cbnges. 
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twitching. 2. This eample was taken from a pehod of wakefulness at around . , 
I I J *  I ' I I 
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I ,  , 
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! , t a t  
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i t / .  a 
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I ) I  , ,  , ' 1  1 I 

movement. The overall high level of EMG activity is more or less unique 1 1 ,  

, I ! ' , ~  1 1  { 
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I . , I  
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I ; 

I 
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, 4 ,  I 
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and the cat remained Pully awakeoafor several hours. 3. This sample was Be- 1,; . .  , , 
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